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% & ¢ # (Product): BT 4.2 Module (nRF52832)

Z &31%. (Model No.): MDBT42Q Series

MDBT42Q-P Series

Advantage of MDBT42Q & MDBT42Q-P series:

1. Long working distance:
MDBT42Q: over 80 meters in open space.
MDBT42Q-P: up to 60 meters in open space.

2. Granted main regional certification such as FCC (USA),
|IC (Canada), TELEC (Japan), SRRC (China), NCC (Taiwan).

3. RoHS and REACH compliant.
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List of Raytac’s BLE Model No.

MDBT40 & MDBT40-P Series

. Nordic IC Flash
Series Solution Raytac No. Version Antenna RAM Memory
MDBT40-128V3 128 K
Chip 16 kb
MDBT40 nRF51822 MDBT40-256V3 3 256 K
Antenna
MDBT40-256RV3 32 kb 256 K
MDBT40-P128V3 128 K
MDBT40-P nRF51822 MDBT40-P256V3 3 256 K
Antenna
MDBT40-P256RV3 32 kb 256 K
MDBT40 MD?ZE%(\)/-B:ANT Chi L6 KB
NRF51422 3 'P 256 K
- ANT MDBT40-ANT Antenna S5
-256RV3
MDBT40-ANT 16 kb
-P256V
MDBT40 nRF51422 s 3 PO 256 K
- ANT-P MDBT40-ANT Antenna 32 kb
-P256RV3
MﬁaBnT(fo NRF51822 | MDBT40-n256V3 3 N/A 16kb | 256K
MDBT40 MDBT40-ANT
Nt NRE61423 T 3 N/A 16kb | 256 K
MDBT420 & MDBT420-P Series
. Nordic IC Flash
Series Solution Raytac No. Version Antenna RAM Memory
MDBT42Q | nRF52832 | MDBT42Q-512K 1 Chip 64kb | 512K
Antenna
PCB
MDBT42Q-P | nRF52832 MDBT42Q-P512K 1 A 64 kb 512 K
ntenna




1. Overall Introduction

Raytac’s MDBT42Q & MDBT42Q-P is a BT 4.0, BT 4.1 and BT 4.2 stack (Bluetooth low
energy or BLE) module designed based on Nordic nRF52832 SoC solution, which
incorporates: GPIO, SPI, UART, 12C, 12S, PWM and ADC interfaces for connecting

peripherals and sensors.

Features of the module:

Dual Transmission mode of BLE & 2.4Ghz RF upon customer preference.

Compact size with (L) 16 x (W) 10 x (H) 2.2 mm.

Low power requirements, ultra-low peak, average and idle mode power consumption.
Be compatible with a large installed base of mobile phones, tablets and computers.
Fully coverage of BLE software stack. See 1.3 Profile & Service Information.

L T o

BLE & RF transmission switching helps products fit all operation system and most

hardware.

1.1. Application
« loT
« Home automation
- Sensor networks
- Building automation
- Personal Area Networks
+ Health / fithess sensor and monitor device
- Medical devices
- Key-fobs and wrist watches
- Interactive entertainment devices
- Remote control
« Gaming controller
- Beacons
« AAWP wireless chargers and devices
- Remote control toys
- Computer peripherals and 1/0 devices
+ Mouse
- Keyboard
« Multi-touch trackpad



1.2. Features
« Multi-protocol 2.4GHz radio
- 32-bit ARM Cortex — M4F processor
« 512KB flash programmed memory and 64KB RAM
- Software stacks available as downloads
« Application development independent from protocol stack
+ On-air compatible with nRF51, nRF24AP and nRF24L series
- Programmable output power from +4dBm to -20dBm
« RSSI
+ RAM mapped FIFOs using EasyDMA
- Dynamic on-air payload length up to 256 bytes
+ Flexible and configurable 32 pin GPIO
« Programmable peripheral interface - PPI
- Simple ON / OFF global power mode
- Full set of digital interface all with Easy DMA including:
- 3 x Hardware SPI master ; 3 x Hardware SPI slave
- 2 X two-wire master ; 2 X two-wire slave
+ 1 X UART (CTS / RTS)
- PDM for digital microphone
- 12S for audio
« Quadrature demodulator
« 12-bit / 200KSPS ADC
- 128-bit AES ECB / CCM / AAR co-processor
- Lowe cost external crystal 32MHz + 40ppm for Bluetooth ; + 50ppm for ANT Plus
+ Lowe power 32MHz crystal and RC oscillators
- Wide supply voltage range 1.7V to 3.6V
+ On-chip DC/DC buck converter
- Individual power management for all peripherals
- Timer counter
« 5 x 32-bit
+ 3 X 24-bit RTC
« NFC-Atag interface for OOB pairing



1.3. Profile & Service Information
Profile & Service are supported by MDBT42Q & MDBT42Q-P as below:

Profile Description

Service Description

Alert Notification Profile

Alert Notification Service

Blood Pressure Profile

Blood Pressure Service

Device Information Service

Cycling Speed & Cadence Profile

Cycling Speed & Cadence Service

Device Information Service

Glucose Profile

Glucose Service

Device Information Service

Health Thermometer Profile

Health Thermometer Service

Device Information Service

Heart Rate Profile

Heart Rate Service

Device Information Service

HID over GATT Profile

HID Service

Battery Service

Proximity Profile

Link Loss Service

Immediate Alert Service

TX Power Service

Running Speed & Cadence Profile

Running Speed & Cadence Service

Device Information Service




2. Product Dimension
2.1. MDBT42Q Series

« PCB Dimensions, Pin Indication and Layout Guide

PCB SIZE: (L) 16 x (W) 10 x (H) 2.2 mm
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2.2. MDBT42Q-P Series

- PCB Dimensions, Pin Indication and Layout Guide

PCB SIZE: (L) 16 x (W) 10 x (H) 2.2 mm

j -
ANT
CILI | GND @
P0.24 o, 1IN P0.22 oo
. SWDIO sn
P0.23 4+ N SWDCLK we
P0.25 3 P0.21/RESET s
P0.26 3 P0.20 zy >
P0O.2T P0.19 ;a3
P0.28 5 P0.18 sz
P0.29 @ P07 oy
P0.30 7 P0.16 {30}
P0.31 @ P0.15 29
DEC4 P0.14 e
DCC an P0.13 =
VDD 4 P0.12 ize
P0.11 s
! -
=3
KX EEEEEIEERE 5 (Moo
CteramMYIBLONDO O & —2.c—
Doocoooocoocoooo~DO
Z oo daca=
ooooooooooo O



10.9

1]

[ [

[ ]
[ ]
([ ]
[ ]
[ ]
[ ]
(]
[ ]
[ ]
(1]

[ T[]

[ 1]

[ 1]

[ 1]

[ 1]

[ 1]

L 1]

[ 1]

[ 1]

[ 1]

oo

No ground pad

13



[ ]
[ ]
[ T
[ 1]
[ 1]
[ 1]
[ 1]

10 grouna pa
]

= S
e

i

Toplayer no ground pad

([ ]

14



Y

w0
—

[y

vo)

J

10

[— 1]

—~__[I-16

I v

[ ]
L15—=__ =+

|

JHHHHHEE,

N

2't 60
||||| ]
3 L
,_|1_|TI_
o | :
a |
p |
©
C
-
O
.
o)
O
zZ O
L]
L —

nJ

L

0.8

U/

0.8

Top View CEAL @ mm)

recommended solder pad loayouT

15



10

=l

L
o

el
—

0
oy

|

]
]
]
]
]

[ ]

L[]

[T

L[]

L[]

[ []
L[]
L[]
T

T

1
—h—'—i—q—

: FI:I

%I:I

o

=
<
o

No ground pad

[ ]
[ ]
([ ]
[ ]
(]
[ ]
[ ]
[ ]
[ ]
(L]

IR}

7.9

16



2.3. RF Layout Suggestion (aka Keep-Out Area)
Layout is suggested following below instruction to have better wireless performance. When
design is not allowed to leave such space, please make sure to keep the “No-Ground-Pad” as

wider as it can.

No-Ground-Pad Area
10mm 11_

P

WWEE

Ground Area

30mMmm

Y




2.4. Pin Assighment

Pin No. Name Pin function Description
() GND Ground The pad must be connected to a solid ground plane
(2) P0.25 Digital I1/0 General-purpose digital I/O
3) P0.26 Digital I/0 General-purpose digital I/O
4) P0.27 Digital I1/0 General-purpose digital I/O

P0.28 Digital 1/0 General-purpose digital I/O
©) AIN4 Analog input  |SAADC/COMP/LPCOMP input
P0.29 Digital I1/0 General-purpose digital I/O
© AIN5 Analog input [SAADC/COMP/LPCOMP input
P0.30 Digital 1/0 General-purpose digital I/O
") AING Analog input  |SAADC/COMP/LPCOMP input
P0.31 Digital I1/0 General-purpose digital I/O
®) AIN7 Analog input [SAADC/COMP/LPCOMP input
©) DEC4 Power 1V3 regulator supply decoupling. Input from DC/DC converter.
Output from 1V3 LDO .
(10) DCC Power DC/DC converter output pin
(11) VDD Power Power-supply pin
(12) GND Ground The pad must be connected to a solid ground plane
P0.00 Digital I1/0 General-purpose digital I/O
s XL1 Analog input  [Connection to 32.768khz crystal (LFXO)
P0.01 Digital 1/0 General-purpose digital I/O
L7 XL2 Analog input  |Connection to 32.768khz crystal (LFXO)
P0.02 Digital I/0 General-purpose digital I/O
Y AINO Analog input |SAADC/COMP/LPCOMP input
P0.03 Digital I1/0 General-purpose digital I/O
(19 AIN1 Analog input [SAADC/COMP/LPCOMP input
P0.04 Digital I1/0 General-purpose digital /10
40 AIN2 Analog input  |SAADC/COMP/LPCOMP input
P0.05 Digital I1/0 General-purpose digital I/O
(19 AIN3 Analog input [SAADC/COMP/LPCOMP input
(29) P0.06 Digital I1/0 General-purpose digital I/O
(20) P0.07 Digital I1/0 General-purpose digital I/O
(22) P0.08 Digital I1/0 General-purpose digital I/O

18



Pin No. Name Pin function Description
P0.09 Digital I/O  |General-purpose digital I/O
22) NFC1 NFC input  |NFC antenna connection
PO0.10 Digital I/O  |General-purpose digital I/O
(23) NFC2 NFC input  |NFC antenna connection
(24) GND Ground The pad must be connected to a solid ground plane
(25) PO.11 Digital I/O  |General-purpose digital I/O
(26) PO0.12 Digital I/O  |General-purpose digital I/O
(27) P0.13 Digital /O |General-purpose digital 1/0
PO0.14 Digital I/O  |General-purpose digital I/O
29) TraceData(3) Trace port output
P0.15 Digital I/O  |General-purpose digital I/O
(29) TraceData(2) Trace port output
P0.16 Digital /O  |General-purpose digital I/0
(30) TraceData(1) Trace port output
(31) P0.17 Digital /O |General-purpose digital 1/0
P0.18 Digital I/O  |General-purpose digital I/O
(32) TraceData(0) Trace port output
(33) P0.19 Digital I/O  |General-purpose digital I/O
P0.20 Digital I/O  |General-purpose digital I/O
£ TraceCLK Trace port clock output
P0.21 Digital I/O  |General-purpose digital I/O
= RESET Configurable as system RESET pin
(36) SWDCLK Digital input  [Serial Wire debug clock input for debug and programming
(37) SWDIO Digital I/O  |Serial Wire debug I/O for debug and programming
(38) P0.22 Digital /O |General-purpose digital 1/0
(39) GND Ground The pad must be connected to a solid ground plane
(40) P0.24 Digital I/O  |General-purpose digital I/O
(42) P0.23 Digital I/O  |General-purpose digital I/O
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2.5. GPIO Located Near the Radio

Below remarks are extracted from Nordic’s nRF52832 Spec. Any updates shall refer to

Nordic’s official release as final reference.

20.2.1 GPIO located near the radio

Radio performance parameters, such as sensitivity, may be affected by high frequency digital I/O with large
sink/source current close to the Radio power supply and antenna pins.

Table 23: GPIO recommended usage on page 109 identifies some GPIO that have recommended usage
guidelines to maximize radio performance in an application.

Table 23: GPIO recommended usage

Pin GPIO Recommended usage

27 P0.22 Low drive, low frequency 1/0 only.
28 PO.23

29 P0.24

37 P0.25

38 P0.26

39 PO.27

40 PO.28

41 P0.29

42 P0.30

3. Main Chip Solution

RF IC Crystal Frequency

Nordic NRF52832 32MHZ

20



4. Shipment Packaging Information

Antenna Model

MDBT42Q-512K

Chip/Ceramic
Antenna

MDBT42Q-P512K

PCB/Printed
Antenna

- Unit Weight of Module: MDBT42Q-512K: 0.64g/pc ; MDBT42Q-P512K: 0.62g/pc
- Packaging Type: Tray only

- Minimum Package Quantity (MPQ): 88 pcs per Tray

- Carton Contents: 1760 pcs per carton (20 Full Tray + 1 Empty Tray)

- Dimension of Carton: (L) 37 x (W) 21 x (H) 13 cm

- Gross Weight: approx. 2.80 kgs per full carton (contains 1760pcs)




4.1. Marking on Metal Shielding

Raytac Corporation
FCC ID: SHEMDBT42Q
IC. 8017TA-MDET420Q
CMITID: 2016DJ457

Model No.: MDBT420
=, [R]201-160496

22



5. Specification

5.1. Absolute Maximum Ratings

Note Min. Max. Unit
Supply voltages
VDD -0.3 +3.9 V
VSS 0 v
I/0 pin voltage
Vijo, VDD <3.6 V -0.3 VDD +0.3V V
Vi/0, VDD >3.6 V 0.3 39V Y
NFC antenna pin current
INFc1/2 80 mA
Radio
RF input level 10 dBm
Environmental (QFN package)
Storage temperature -40 +125 °C
MSL Moisture Sensitivity Level 2
ESD HBM Human Body Model 4 kv
ESD CDMgqf Charged Device Model 750 vV

(QFN48, 6x6 mm package)
Flash memory
Endurance 10 000 Write/erase cycles

Retention 10 years at 40°C

5.2. Operation Conditions

Symbol Parameter Min. Nom. Max. Units
VDD Supply voltage, independent of DCDC enable 1.7 3.0 3.6 Vv

tr vDD Supply rise time (0 V to 1.7 V) 60 ms
TA Operating temperature -40 25 85 °C

Important: The on-chip power-on set circuitry may not function properly for rise
times longer than the specified maximum.



5.3. Electrical Specifications

5.3.1. General Radio Characteristics

Symbol

fop
fpLL,PROG,RES
feLLcn,sp
foELTA, 1M
fDELTA,BLE, 1M

foELTA,2M

fsksps

Description Min.
Operating frequencies 2360
PLL programming resolution

PLL channel spacing

Frequency deviation @ 1 Msps

Frequency deviation @ BLE 1Msps
Frequency deviation @ 2 Msps

On-the-air data rate 1

+170
+250
+320

5.3.2. Radio Current Consumption (Transmitter)

Symbol
Itx,pLUS4dBM,DCDC
Itx,pLUS4dBM
ITx,0dBM,DCDC
Irx,0dBM
Irx,MINUS4dBM,DCDC
Itx,MINUSAdBM

Itx, MINUS8dBM,DCDC
lrx, MINUSBdBM
ITx,MINUS12dBM,DCDC
Irx,MiNUS12dBM
Irx,MINUS16dBM,DCDC
Irx,MINUS16dBM
ITx,MINUS20dBM,DCDC
Irx,MINUS20dBM

ITx,MINUS20dBM,DCDC
Symbol

Irx, MmiNUS40dBM
IsTART, TX,DCDC

IsTART, TX

Description Min.

TX only run current (DCDC, 3V) Pgp =+4 dBm
TX only run current Pgg = +4 dBm

TX only run current (DCDC, 3V)Pgg = 0dBm
TX only run current P = 0dBm

TX only run current DCDC, 3V Pgp = -4dBm
TX only run current Pgg = -4 dBm

TX only run current DCDC, 3V Pgg = -8 dBm
TX only run current Pgg = -8 dBm

TX only run current DCDC, 3V Pre=-12 dBm
TX only run current Pgg = -12 dBm

TX only run current DCDC, 3V Pgg =-16 dBm
TX only run current Pgg = -16 dBm

TX only run current DCDC, 3V Ppr =-20 dBm
TX only run current Pgg = -20 dBm

TX only run current DCDC, 3V Pre = -40 dBm

Description Min.

TX only run current Pge = -40 dBm
TX start-up current DCDC, 3V, Pgr =4 dBm

TX start-up current, Pre =4 dBm

Typ.
7.5
16.6
5.3
11.6
4.2
9.3
3.8
8.4
3.5
1.7
3.3
7.3
3.2
7.0
2.7

Typ.
5.9
4.0
8.8

Max.
2500

Max.

Max.

Units
MHz
kHz
MHz
kHz
kHz
kHz

Msps

Units
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA

Units
mA
mA
mA
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5.3.3. Radio Current Consumption (Receiver)

Symbol
Irx,1M,DCDC
IrRx, 1M
Irx,2m,DCDC
Irx,2m
ISTART,RX,1M,DCDC

ISTART,RX, 1M

Description Min.
RX only run current (DCDC, 3V) 1Msps / 1Msps BLE

RX only run current 1Msps / 1Msps BLE

RX only run current (DCDC, 3V) 2Msps

RX only run current 2Msps

RX start-up current (DCDC 3V) 1Msps / 1Msps BLE

RX start-up current 1Msps / 1Msps BLE

5.3.4. Transmitter Specification

Symbol
Pre
Prrc
Prrcr
Prr1,1
Pre2,1
Prr1,2

Prr2,2

Description Min.
Maximum output power

RF power control range

RF power accuracy

1st Adjacent Channel Transmit Power 1 MHz (1 Msps)

2nd Adjacent Channel Transmit Power 2 MHz (1 Msps)

1st Adjacent Channel Transmit Power 2 MHz (2 Msps)

2nd Adjacent Channel Transmit Power 4 MHz (2 Msps)

5.3.5. Receiver Operation

Symbol

PR, max
Psens,im,am
Psens,iT,sp,1M,BLE

PSENS,IT,LP,iM,BlE

Psens,m,2m

Description Min.

Maximum received signal strength at < 0.1% PER

Sensitivity, 1Msps nRF mode®®

Sensitivity, 1Msps BLE ideal transmitter, <=37 bytes BER=1E-3%°
Sensitivity, 1Msps BLE ideal transmitter >=128 bytes BER=1E-4

17

Sensitivity, 2Msps nRF mode®®

Typ. Max.
5.4

11.7

5.8

12.9

3.5

7.5

Typ. Max.

24

-25
-50
-25
-50

Typ. Max.

-93
-96
-95

-89

Units
mA
mA
mA
mA
mA
mA

Units
dBm
dB
dB
dBc
dBc
dBc
dBc

Units
dBm
dBm
dBm
dBm

dBm
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5.3.6. RX Selectivity

Symbol

C/IiM.co—channel
C/l1m,1MHz
C/lam,+1MHz
C/l1m,-2MHz
C/lim +2mHz
C/lam,-3mHz
C/lim,+3MHz
C/l1m,+6MHz
C/I1I\a"IBLE,|:c|—|:heznnel
Symbol
C/11MBLE,-1MHz
C/l1MBLE,+1MHz
C/11MBLE,2MHz
C/11MBLE,+2MHz
C/11MBLE,>3MHz
C/l1mBLE,image
C/11MBLE,image, 1MHz
cﬂZM,co—channel
C/lam,-2MHz
C/lam,+20Hz
C/lom,-amHz
C/lam,+aMHz
C/lam, 6MHz
C/lam,+6MHz

C/lam,212MHz

Description

1Msps mode, Co-Channel interference

1 Msps mode, Adjacent (-1 MHz) interference
1 Msps mode, Adjacent (+1 MHz) interference
1 Msps mode, Adjacent (-2 MHz) interference
1 Msps mode, Adjacent (+2 MHz) interference
1 Msps mode, Adjacent (-3 MHz) interference
1 Msps mode, Adjacent (+3 MHz) interference
1 Msps mode, Adjacent (26 MHz) interference

1 Msps BLE mode, Co-Channel interference
Description
1 Msps BLE mode, Adjacent (-1 MHz) interference
1 Msps BLE mode, Adjacent (+1 MHz) interference
1 Msps BLE mode, Adjacent (-2 MHz) interference
1 Msps BLE mode, Adjacent (+2 MHz) interference
1 Msps BLE mode, Adjacent (=3 MHz) interference

Image frequency Interference

Min.

Adjacent (1 MHz) interference to in-band image frequency

2Msps mode, Co-Channel interference

2 Msps mode, Adjacent (-2 MHz) interference
2 Msps mode, Adjacent (+2 MHz) interference
2 Msps mode, Adjacent (-4 MHz) interference
2 Msps mode, Adjacent (+4 MHz) interference
2 Msps mode, Adjacent (-6 MHz) interference
2 Msps mode, Adjacent (+6 MHz) interference
2 Msps mode, Adjacent (>12 MHz) interference

5.3.7. RX Intermodulation

Symbol

Pimp,1m

Description

IMD performance, 1 Msps, 3rd, 4th, and 5th offset channel

Pimp,amete IMD performance, BLE 1 Msps, 3rd, 4th, and 5th offset channel

Pimp,2m

IMD performance, 2 Msps, 3rd, 4th, and 5th offset channel

Typ.

Typ.
-33
-30
-33

Max.

Max.

Max.

Units
dB
dB
dB
dB
dB
dB
dB
dB
dB
Units
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB

Units
dBm
dBm
dBm

26



5.3.8. Radio Timing Parameters

Symbol

trxen

trxen, FasT

trxpisasLe

trxpisABLE,2m

trxen

trxen,FAST

tswitcn

trxpIsaABLE

trxcramn

trxcHAIN

trxcHAIN,2M

Description Min.

Time between TXEN task and READY event after channel
FREQUENCY configured

Time between TXEN task and READY event after channel
FREQUENCY configured (Fast Mode)

Time between DISABLE task and DISABLED event when the
radio was in TX and mode is set to 1Msps

Time between DISABLE task and DISABLED event when the
radio was in TX and mode is set to 2Msps

Time between the RXEN task and READY event after channel
FREQUENCY configured in default mode

Time between the RXEN task and READY event after channel
FREQUENCY configured in fast mode

The minimum time taken to switch from RX to TX or TX to RX
(channel FREQUENCY unchanged)

Time between DISABLE task and DISABLED event when the
radio was in RX

TX chain delay

RX chain delay

RX chain delay in 2Msps mode

5.3.9. RSSI Specifications

Symbol
RSSlacc

RSSIResoLuTion
RSSlpgrion

Description Min.
RSSI Accuracy Valid range -90 to -20 dBm
RSSI resolution

Sample period

Typ. Max.

140

40

140

40

20

0.6
9.4

Typ. Max.

0o =

Units

us

us

us

us

us

us

us

us

us

us

us

Units
dB
dB

us
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5.3.10. CPU

Symbol

WreLasH
WELASHCACHE
Wgram
IpDFLASHCACHE
IDDFLASHCACHEDCDC
IpDFLASH
IppFLASHDCDC
IppbrRAM
IpprAMDCDC

IDDFLASH/MHz

IDDELASHDCDC/MHzZ

Symbol
CMELasH

CMELASH/MHz

CMELasH/ma

Description Min.
CPU wait states, running from flash, cache disabled 0
CPU wait states, running from flash, cache enabled 0

CPU wait states, running from RAM

CPU current, running from flash, cache enabled, LDO

CPU current, running from flash, cache enabled, DCDC 3V
CPU current, running from flash, cache disabled, LDO
CPU current, running from flash, cache disabled, DCDC 3V
CPU current, running from RAM, LDO

CPU current, running from RAM, DCDC 3V

CPU efficiency, running from flash, cache enabled, LDO

CPU efficiency, running from flash, cache enabled, DCDC 3V

Description Min.

CoreIVIark3, running from flash, cache enabled

CoreMark per MHz, running from flash, cache enabled

CoreMark per mA, running from flash, cache enabled, DCDC 3V

5.3.11. Power Management

Symbol
loN_RAMOFF_EVENT
lon_RAMON_EVENT
lon_RAMOFF_RTC
loFF_RAMOFF_RESET
loFF_RAMOFE_GPIO
loFF_RAMOFE_LPCOMP
loFF_RAMOFF_NFC

loFF_RAMON_RESET

Description Min.
System ON, No RAM retention, Wake on any event
System ON, Full RAM retention, Wake on any event
System ON, No RAM retention, Wake on RTC

System OFF, No RAM retention, Wake on reset

System OFF, No RAM retention, Wake on GPIO

System OFF, No RAM retention, Wake on LPCOMP
System OFF, No RAM retention, Wake on NFC field
System OFF, Full RAM retention, Wake on reset

Typ. Max.

7.4
3.7
8.0
3.9
6.7
3.3
125

58

Typ. Max.

215
3.36

58

Typ. Max.
1.2
1.5
1.9
0.7
1.2
1.9
0.7
1.0

Units

mA
mA
mA
mA
mA
mA
HA/
MHz
HA/
MHz
Units
Corel
Coreh
MHz
Corel\

mA

Units
HA
HA
QA
QA
QA
pA
HA
pA
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6. Block Diagram

nRF52832
RAM; RAM, RAM, RAM; RAM, RAM: RAM: RAM; GPIO |} |-
T <1 TPUL e e g : : H H
3 = 3 w w W W
SWCLK >
7| swop
SWDIO - > ~
AHB
CTRL-AP Muli-Layer
AHB-AP ETM <L
CPU AHB TO APB FICR UICR Flash
BRIDGE
ARM
CORTEX-M4 - % A
NVIC SysTick | ‘ NVMC ‘
RNG
PRESET— 1~ POWER <:> |
> RTC [0 2]
__TIMER 0.4
e & | —
N |
XC1 - - ECB
XC2 » <:>
i = CLOCK
PO = M A master ) EasyDMA
X2 <Gft——
CCM
ANT2 - - S
master EasyDMA
ANT1 g - RADIO
AAR
EasyDMA master
master ) EasyDMA
< >
NFC2 - > - <_> . >
NFC1 - > £ > SPIM[0.2] =
EasyDMA master / <1
\ { EasyDMA
GPIOTE [ "-ﬁf\mm&r
COMP < ;) TWIS [0.1n] =
p LPCOMP L — o ) EasyDMA
AINO - AIN7 = SAADC [— TWIM[D.1] I
<} —
EasyDMA master \ master EasyDMA
LED @ =
A QDEC
B UARTE [0] ~
ouTo OUT<3J P , \ R
EasyDMA master 3 < master > EasyDMA
MCK <3
LRCK <}—— 1
SCL I
< - 25 T < SPIS [0.2]
SDOUT =2} =
SDIN @ — ) )
EasyDMA master 3 < master 3 EasyDMA
ClK <7 ﬁ |
DIN _— PDM
EasyDMA master

SCK
MOsI
MISO

SCL
SDA

SCL
SDA

CSN
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MOsSI
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/. Antenna

7.1. MDBT42Q Series

Test Result

Frequency (MHz) 2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Gain (dBi) -368 -2.91 -2.34 -1.08 -1.66 -1.60 -1.77 -2.09 -2.60 -3.35 -410
Peak EIRP (dBm) -3.68 -2.91 -2.34 -1.98 -1.66 -1.60 -1.77 -2.09 -2.60 -3.35 -4.10
Directivity (dBi) 4908 511 512 502 403 476 458 438 411 377 3.42

Free Space
EIRP (2450 MHz) — XY cut

2450 MMz

Power (dBm)

Max: 4
Min: .22
Scale: 2div

Free Space
EIRP (2450 MHz) — XZ cut

2450 MHz

Power (dBm)

Max: 2
Min: 16
Scalo: 2div

Free Space
EIRP (2450 MHz) — YZ cut

2450 MMz

Power (dBm)

Max: .2
Min: 20
Scale: 2idiv




1.2.
Test Result

MDBT42Q-P Series

Frequency (MHz) 2400 2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
Gain (dBi) -3.87 -3.06 -2.31 -2.01 -2.04 -2.31 -2.24 -1.95 -1.61 -1.71 -1.97
Peak EIRP (dBm) -3.87 -3.06 -2.31 -2.01 -2.04 -2.31 -2.24 -1.96 -1.61 -1.71 -1.97
Directivity (dBi) 3.79 4.00 425 417 3.86 3.51 3.54 3.91 438 £.48 445
Free Space
EIRP (2450 MHz) — XY cut
Total
30 2450 MHz
80 _: 300
z / \
Zw l' [ \ 1|
) (R | ,‘ |
s i\ [ I
a .
- /
120 = 240
m\x::-gs 180
Scale: /div 180
Angle ()
Free Space
EIRP (2450 MHz) — XZ cut
Total
2450 MHz
E
2
Max: 5
Min: -25
Scale: §/div
Angle ()
Free Space
EIRP (2450 MHz) — YZ cut
Total
2450 MHz
T
=
Max: 5
Min: -25
Scale: 5/div
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8. Reference Circuit

Module’s default is using internal DC-DC mode.

REMARK:

** \When not using DC-DC mode, please remove L2 /L3 /C13. **

** When not using NFC, please remove NFC1/C19/C21. **

** When using internal 32.768khz RC oscillator, please remove X2/ C12/ C13. **

—C13
1luF
OP031
— O P0.30
—OP0.29
——CP0.28
. S ——OP0.27
Cl11 XE\C P0.26
. | —||— OP0.25
| C12 10uF :Eﬁimr--uﬁm—-rmm —_
'|| _ M1
‘ 12pE‘L 12 gga;%aﬁz:ﬁ.ﬂ B
e e B o0 S AEEEEER S
‘ | B 2| poorxr2
e P0.020T— PO.02 _
LB | | ook e MDBT42Q-MODULE
T P0.04 Cre— PO.04 RF5 T
P0O.05 f_%- P0.05 N S1832QFN
- PO.OT O P0O.O7
— 0 3
NEC Skt P?;;"q P0.0SOS— P0.08 =
] 5 P0.09 0 o
- . 2 20
11 é 24 P0.10 —Plﬂﬂlﬂhﬁ-f‘-wa\{:-—-;g—m.—\ =+
= GND —.—.—:“.—:'—.“,'—.—:'"““!*-_DNF oo
— PO.10 SooooooooocoFEo L =g=
= _:_ (=T - Ty Ty . Ty - Ty T - T T TR TR s [ P =Ty =W
_?_ LT = (gl (=] (o [ Bl (ol N gl Bl BN =0 U (2] (=) ?}-ﬁ
(e ] (an'l an (o B (o B (anl (an) (anl anl [an] (an' laal Lanl (an] -+
P0.11 —
PO.12 ~OP023 =
P0.13 00— O P02 W0 P024
P14 O ) SWDIO
P0.15 O————— —) SWCLK
P016 Or——————— PO 21/RESET
POIT O —OP0.20
PO.18C OP0.19
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9. Certification

9.1.

FCC Certificate (USA)

TCB

Raytac Corp.

Taiwan

FCC IDENTIFIER:
Name of Grantes:

Equipment Class:
MNotes:

Modular Type:
Grant Motes

telefication

GRANT OF EQUIPMENT
AUTHORIZATION
Certification
Izswed Under the Authorty of the
Federal Communications Commission
By:

Telefication B.W.
Edisonsiraat 12a
Zevenaar, ML-8902 P
Metherands

5F., No.3, Jiankang Rd., Zhonghe Dist.,
New Taipei City,, 23586

Aftention: Venzon Liao , R&ED Manager

MOT TRANSFERABLE

EQUIPMENT AUTHORIZATION is hereby issued to the named
GRANTEE, and is VALID OMLY for the equipment identified hereon for
use under the Commission's Rules and Regulations listed below.

SHEMDBT42Q
Raytac Comp.
T —
BT 4.2 Module

Single Modular
Freguency Ot
FCC Rule Pars Range (MHZ) Watts
16C 24020 - 24800 0.0023

TCB

Date of Grant 0812016

Application
Dated: 08M 52016

Frequency Emission
Tolerance Designator

Power output listed is conducted. This grant iz valid only when the module is sold to OEM integrators and must be
installed by the OEM or OEM integrators. The antenna's as listed in this application must be installed to provide a
separation distance of at least 20 cm from all persons and must not be codocated or operating in conjunction with
any other antenna or transmitier. End-users may not be provided with the module installation instructions. OEM
integrators and end-users must be provided with transmitter operating conditions for satisfying RF exposure

compliance.
Cerficate No.: Ramy Nabod WL—"7
1621811724400 Product Assessor e
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9.2. TELEC Certificate (Japan)

s telefication

Chamber of Commerce
51565536
www, telefication.com

Certificate
Radoqup:enthJAPAN

No: 201-160496 / 00

{ordinance of MPT N* 31,1984)

Product description: BT 4.2 Module
Trademark: Raytac
Type designation: MDBT42Q
Hardware / Software version:1/ 1
Variants: See Annex 3

Manufaciurer: Raytac Corporation
Address: 5F, No.3, Jiankang Rd., Zhonghe Dist.,
City- New Taipei 23586
Country: Taiwan

This statement is granted to:
Name: Raytac Corporation
Address: 5F, No.3, Jiankang Rd., Zhonghe Dist.,
City-New Taipei 23586
Country: Taiwan
This statement has THREE Annexes.

Zevenaar, 19 August 2016

V’.-\\ l

Telefication, operating as Conformity Assessment Body (CAB 1D Number: 201) with respect to Japan, declares that
the listed product complies with the Technical Regulations Conformity Certification of Terminal equipment

CAB ) = 7&l\\
PRODUCTS

Produc Assessor RvA [ 774
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9.3. NCC Certificate (Taiwan)

MDBT420 Series

=

Ll A

SGS &R A R A PR )
&0 F 4R E B A A REEH

W F HEARREFH R

SR ER R EE S R AR
# ° Gnstar Corporation
# ° BT 4.2 Module

i - Raytac
A
+

& &
=

: MDET420Q
BT V4.2 single mode LE (GFSK): 3.57dBm

* (Peak)
~ L 4 % % : 2402-2480MHz

 E Brod W 10554084 198
- BROEREARE_(((ccamieLp1igoT?

o #

Ok B g

HEL FREA A UERE B EAPH L SHARARE - SERE L0 MR -
BUANECH B BHMTH LB - Pk - R - M B E - BEWN
A A L

BR BN FEAEHNERFERE- RN Y - HARH A PRETHE - T84
B WA AL R FA R RS SR L A i RS R
EEEAREFTEAFER SR R -

oA A ST A A e R R R A T T RS
BISHEME « B4 AFEdh EREE P HE &k AR FERR 3 s B 5 H MM EH
A HA SRR ke 2NAN  BHEL TESFMNHAEHERSERE - &
AHEHERREF AN NER  HEFANBEEAGTRE -

A B H A Eah BT R A EG. 101 BT
FodEHSSHMATHHEAESEY A 28 SRS Nk -

A B M A 85 i Chip Antenna + X & Bif%: Raytac » 4 3 MDBT42Q » 4 i#: -1.6dBi -
AEFRERA T AN AETTES s [FE] EA0T ¥ EHE 2L TEHER
o i NFPEETRAEEESHEEYSE - SEHENAT S - X EH T RELETE
e  ARAF R ETENESHEESE  HEHFEMNLE RS - BT P BAEY
EHag AR ERMAE - Hy B 3 A 0E

A ApERRERMNEE R ¥R WA BEAY A LTSN .
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MDBT420-P Series

SO & st s s 4 s

i o

=
s}

o

#
i
o

- B
R
A
i

S % o8 M:105408A4 198
C RREBREAA ({(ccaMisERugITI

1&3h R 4HAE R A X REEH
W& BEARETFARLE
e ML R R R 35
# © Ginstar Corporation
# ° BT 4.2 Module
He - Raytac
i
#

i B
&

: MDBT42Q-P

- BT V4.2 single mode LE (GFSK): 3.57dBm
~ (Peak)

T fF #F & @ 2402-2480MHz

LERE

Wik AR AR WA B AP S A RAMRE - SR &S MR
SUARFSH- B BEHMTHR LR -8 - 20 -HEN G EE - BEH
P A

AR EHE TR EHNTRTFEME- ST AN LS PSR TS - THEH
B WA A RIS - MM IR S Tk A A SRR ] R A iRl -
HERAMG AR R E R -

oA A SR O A L S o e R R R - TS P R S e
BISHMT  #H46 AGEd AFEEBY HE ik AR FRRE Y 5 F oMM EH
WA RERE ke eIEM BEE TECFIHESHERSBRE &
AHHEFEHRER AR GELE  HEFERMEEATRE

FEHBSESH FHMEREMAEG10.1)= M & -

Fad{EH S HENM A ESEY A B2E o L {EE A E A A .

A BHEM A 87 PCB Antenna ¢ X 8 8 i Raytac » 8 3%: MDBT42Q-P » 5§ #-
-1.61dBi »

AEFERBERS Foln @A AETTES s [Pl TR T £EH SR ELEER
o ffENE LT S EEyE  HEHERAPL - FEH I RELEF
e RFFEEFEAEEHEESNE  BEHTEMLE P S  HELF RED
kEHat iR EREBE - Ho 3P o3 A g
ApdAERFRAASE LA v ECS REMAR BEAYA LEEY -
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9.4. |IC Certificate (Canada)

telefication bv
The Netherlands

Chamber of Commerce

www.telefication.com

telefication

E— E—
51565536

TECHNICAL ACCEPTANCE CERTIFICAT D’ACCEPTABILITE
CERTIFICATE TECHNIQUE
CERTIFICATION No.
No. DE CERTIFICATION 8017A-MDBT420Q
TELEFICATION No.
No. DE TELEFICATION 162170280/AA/00
TEST SITE No.
No. DE LABORATOIRE 4620A-5
ISSUED TO .
DELIVRE A Raytac Corporation
TYPE OF EQUIPMENT )
GENRE DE MATERIEL Blustooth device
TRADE NAME AND MODEL Raytac / MDBT42Q
MARQUE ET MODELE Raytac / MDET42Q-P
CERTIFIED TO SPECIFICATION RSS-102 ISSUE 5
CERTIFIE SELON LE CAHIER DES CHARGES RSS-247 EDITION 1

Certification of equipment means only that the equipment has met the La certification du matériel signifie seulement que le matériel a satisfait

requirements of the above-noted specification. Licence applications,
where applicable to use certified equipment, are acted on accordingly
by the Industry Canada issuing office and will depend on the existing
radio environment, service and location of operation. This certificate is
issued on condition that the holder complies and will continue to
comply with the requirements and procedures issued by Industry
Canada. The equipment for which this certificate is issued shall not be
manufactured, imported, distributed, leased, offered for sale or sold
unless the equipment complies with the applicable technical
specifications and procedures issued by Industry Canada.

aux engenm de la norme indiguée ci-dessus. Les demandes de
licences nécessaires pour l'utiisation du matériel certifié sont traitées en
mn..equ&nc:e par le bureau de délivrance d'Industrie Canada et
dépendent des conditions radic ambiantes, du service et de
I'emplacement d'exploitation. Le présent certificat est délivre a la
condition que le titulaire satisfasse et continue de satisfaire aux
exigences et aux procédures d'industrie Canada. Le matériel a légard
duquel le présent certificat est délivré ne doit pas &tre fabriqué, importé,
distribué, loué, mis en vente ou vendu & moins d'ére conforme aux
procedures et aux specifications technigues applicables publiees par
Industrie Canada.

ISSUED BY TELEFICATION BV, RECOGNIZED CERTIFICATION BODY BY INDUSTRY CANADA
DELIVRE PAR TELEFICATION BV ORGANISME DE CERTIFICATION RECONNU PAR INDUSTRIE CANADA

| hereby attest that the subject equipment was tested and found in compliance with the above-noted specification.
Jatteste, par la présenie, que le matériel a fait l'objet d'essai et a élé jugé conforme 3 la spécification ci-dessus

DATE 19 Aug 2016 BY Ramy Mabod

Product Assessor

This certificate has one annex.

KON

PRODUETS

i RVAL 77
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9.5. SRRC Certificate (China)

s e st giR ESR. SO TR g _sen . £ g

TEBEHIRE

Radio Transmission Equipment

DESREIE

Type Approval Certificate

DAEFEFAMNE (£8)
(81D LRl N ANB L S 5 A LR L

In accordance with the provisions on the Radio

R, glide, FAICERR M T

Regulations of the People’s Republic of China , the following

FFOr TR N RS RITE JC 2R AT 1AL I

radio transmission equipment , after examination , conforms

(=%, PR BRAE, JEBAEICHS D : ounrr 1p: 2016004571

to the provisions with its CMIIT ID:

e .
L | !
;
;
UELUF ﬁ#’ b
Validity Scaled by ,
2006 1 ¢! 12! !
Year Moath Date :
R e — e — e L e v s = — e = — =~ - o

¥
.
b
.
b

- - L e




9.6. RoOHS & REACH Report

Please click link below to download full report.

- ROHS Report for MDBT420

- ROHS Report for MDBT420-P

- REACH Report for MDBT420

REACH Report for MDBT420Q-P
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https://mega.nz/#!N45jgATL!WVw8FzMmH0n2BF7aDbvNdBbWc1w2MMhZdUZLa-RgxXE
https://mega.nz/#!xkoTiKwQ!6xhkgu7sHf0IpYSV8UNZYiGLPj8pC5WQvdmwgQBJA5o
https://mega.nz/#!plgUURrK!EfKpRRWlps7chjiZxkElN9WFRCbwHwddcHWcSTihBN0
https://mega.nz/#!p9JACDCB!EyvIhjMgT05u92mTt6XK2olhYmSzZsGs4inMB-Sot80

9.7. End-Product Label

It is suggested using following content adding to package or user manual or label to obey the
regulation. Any rules of end-product label shall refer to each certification for final reference.

9.7.1. FCC (USA)

The FCC statement should be included in the user manual when there is no enough space on
label. Otherwise, it should be included on the label.

“This device complies with part 15 of the FCC rules. Operation is subject to the following two
conditions. (1) This device may not cause harmful interference. (2) This device must accept

any interference received, including interference that may cause undesired operation.”

The final end product must be labeled in a visible area with the following: “Contain FCC ID:
SH6MDBT42Q".

9.7.2. TELEC (Japan)

When manufacturer is placing the product on the Japanese market, the product must be
affixed with the following Specified Radio Equipment marking:

— R [201-160496
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9.7.3.NCC (Taiwan)

T AR SRR RS A B AP AR o A 2R M

MDBT42Q Series ([((CCAMlGLPuSOTz

MDBT420-P Series |{(LCCAMIGLP1181TI

CRMF AN T ST R TAA SN F R ID %% CCAM16LP1180T2 & ™ %
N7 SR D $%h% CCAM16LP1181T1 | -

T L BT FBHEEARHE PR A ORIV RYZEH LIRS N '/‘3?%2‘%5’#&
AT FEMF X AR E PR EFIALIARYZEHILE SR ZEHM A RS T O -
A R RRAISLEM e XA R GRS > R4 B Al E e

9.7.4.1C (Canada)

The IC statement should be included in the user manual when there is no enough space on
label. Otherwise, it should be included on the label.

“This device complies with Industry Canada license-exempt RSS Standard(s). Operation is
subject to the following two conditions. (1) This device may not cause harmful interference. (2)
This device must accept any interference received, including interference that may cause
undesired operation.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence.L'exploitation est autorisée aux deux conditions suivantes: (1)
I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit accepter tout
brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le
fonctionnement.”

The final end product must be labeled in a visible area with the following: “Contain IC ID:
8017A-MDBT42Q".
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Release Note
® 2016/03/24 Version A: 1% release
® 2016/08/26 Version B:
(1) Updated list of Raytac’s BLE model no..
(2) Added schematic of MDBT42Q-P and RF layout reference in Chapter 2.
(3) Updated packing info in Chapter 4.
(4) Added antenna info in Chapter 7.

(5) Updated info of regional certificates in Chapter 9.
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